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Executive  Summary 


Basewide  environmental  investigations  were  performed  on  Fort  Devens  from  1993 
through  1995  in  support  of  Base  Realignment  and  Closure  Environmental  Evaluation 
activities.  Seven  basewide  programs  or  Areas  Requiring  Environmental  Evaluation 
(AREEs),  were  investigated  during  this  time  period.  Supplemental  sampling  at  select 
sites  was  recommended  in  the  final  reports  for  two  AREEs,  AREE  70  (Storm  Sewer 
Evaluation)  and  AREE  69  (Past  Spill  Sites).  This  supplemental  sampling  event  was 
performed  in  support  of  those  recommendations. 

Of  the  55  systems  investigated  in  the  Storm  Sewer  Evaluation,  1 1  were  recommended 
for  further  action.  Seven  of  the  systems  requiring  fiuther  action  were  included  in  the 
ongoing  Lower  Cold  Spring  Brook  Site  Investigation  (Study  Area  [SA]  73).  The 
remaining  4  systems,  9,  14,  21,  and  25  were  investigated  as  part  of  this  sampling 
event.  The  objective  of  this  sampling  event  was  to  determine  if  elevated 
concentrations  of  contaminants  detected  in  these  storm  sewers  in  1993  were 
anomalies  or  the  result  of  a  continual  contaminant  source.  One  site  from  the  Past 
Spill  Sites  study  required  further  investigation,  AREE  69B  at  Building  2602.  The  five 
existing  groimd  water  monitoring  wells  at  the  site  were  resampled  to  determine  euiy 
changes  in  the  concentration  of  total  petroleum  hydrocarbons  (TPHC). 

Samples  in  each  storm  sewer  system  were  analyzed  for  contaminants  that  were 
identified  as  being  elevated  in  the  1993  storm  sewer  evaluation.  The  1995  sample 
results  were  compared  to  the  1993  results.  Of  the  four  storm  sewer  systems 
investigated  in  this  supplemental  study,  samples  collected  from  systems  9  and  21 
indicated  a  substantial  decrease  in  contamination  and  these  systems  are  reconunended 
for  no  further  action.  Systems  14  and  21  indicated  reduced  concentrations  of 
contaminants  of  concern  or  no  changes  in  the  concentration  of  contaminants.  The 
1995  sampling  at  System  14,  which  was  a  system  of  concern  in  1993,  indicated  that 
the  contaminants  detected  in  1993  are  either  no  longer  elevated  or  their  concentration 
remain  unchanged.  The  1995  sample  results  from  System  25  indicate  reduced 
concentrations  of  metals,  which  were  the  contaminants  of  concern  in  1993,  and  the 
concentration  of  semivolatile  organic  compounds  have  not  increased  over  time.  As  a 
result,  both  systems  14  and  25  are  recommended  for  no  further  action. 

The  ground  water  sampling  event  at  AREE  69B  indicated  a  different  pattern  of 
contamination  when  compared  to  the  1993  data.  The  concentration  of  TPHC 
decreased  in  the  wells  located  inmiediately  adjacent  to  the  existing  underground 
storage  tanks  (USTs).  However,  a  strong  petroleum  odor  and  sheen  was  detected  in 
one  of  the  weUs  closest  to  the  tank,  well  UST-01.  The  concentration  of  TPHC 
increased  in  the  farthest  downgradient  well.  All  other  wells  indicated  no  change  or  a 
decrease  in  the  concentration  of  TPHC.  Additional  sampling  is  recommended  for 
these  wells  combined  with  an  assessment  of  the  local  ground  water  to  determine  if 
there  are  any  further  fluctuations  in  the  data. 
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Executive  Summary 


As  part  of  this  investigation,  five  additional  surface  water  and  sediment  samples  were 
collected  in  Cold  Spring  Brook  near  Storm  Drain  System  Number  9.  These  samples 
were  collected  to  support  the  ongoing  Cold  Spring  Brook  investigation  (SA  73).  The 
data  associated  with  Cold  Spring  Brook  will  be  analyzed  and  reported  on  by  ABB 
Environmental  Services  as  part  of  the  SA  73,  Lower  Cold  Spring  Brook  Site 
Investigation. 
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1.0  Introduction 


A  Supplemental  Sampling  Event  was  performed  in  response  to  recommendations 
from  the  Area  Requiring  Environmental  Evaluation  (AREE)  70  and  AREE  69  final 
reports.  In  addition,  samples  were  collected  around  the  outfall  of  Storm  Sewer 
System  9  in  Cold  Spring  Brook  to  support  the  ongoing  Study  Area  (SA)  73,  Lower 
Cold  Spring  Brook  Site  Investigation.  The  sample  event  presented  in  this  report  was 
performed  in  accordance  with  the  Memorandum  Work  Plan,  AREE  70,  AREE  69B, 
and  Cold  Spring  Brook  Supplemental  Sampling  Event,  Base  Realignment  and  Closure 
Environmental  Evaluation  (BRAC  EE)  Fort  Devens,  Massachusetts,  Revision  0,  June 
1995  (Arthur  D.  Little,  1995a). 

AREE  70 

The  initial  Storm  Sewer  Evaluation  performed  in  1993  studied  55  systems,  11  of 
which  were  recommended  for  further  investigation.  These  systems  were 
recommended  for  further  investigation  because  the  storm  water  and  sediment  samples 
indicated  concentrations  of  contaminants  above  expected  concentrations.  Seven 
systems  numbers  1,  2,  3,  4,  5,  6,  and  7  were  recommended  for  inclusion  in  the 
ongoing  SA  73  Lower  Cold  Spring  Brook  Site  Investigation.  The  remaining  four 
systems  numbers  9,  14,  21,  and  25  were  included  in  this  investigation. 

AREE  69 

The  Past  Spill  Sites  Study,  AREE  69,  was  conducted  during  the  summer  of  1993. 
AREE  69B  investigated  a  fuel  oil  spill  from  an  existing  underground  storage  tank 
(UST)  at  Building  2602.  Based  upon  elevated  concentrations  of  total  petroleum 
hydrocarbons  (TPHCs)  in  the  ground  water  monitoring  wells  surrounding  the  UST, 
additional  sampling  was  recommended.  The  five  existing  ground  water  monitoring 
weUs  at  AREE  69B  were  sampled  during  this  event. 


1 .1  Project’s  Objective 
AREE  70 

The  objective  of  this  Supplemental  Sampling  Event  was  to  determine  whether  the 
concentrations  of  contaminants  found  during  the  previous  Storm  Sewer  Study  were 
still  elevated  above  expected  concentrations.  The  1993  sampling  event  indicated  that 
concentrations  of  certain  contaminants  were  elevated  above  expected  levels  within 
storm  sewer  systems  9,  14,  21,  and  25.  These  systems  had  no  known  associated 
sources  of  contamination  such  as  AREEs,  SAs,  and  Areas  of  Concern  (AOCs)  that 
would  contribute  to  the  elevated  concentrations  of  the  detected  contaminants.  As  a 
result,  the  1995  sampling  event  targeted  those  areas  in  the  storm  sewer  system  that 
had  elevated  contamination  in  1993.  Only  those  sample  points  that  indicated  elevated 
contamination  were  sampled.  Sampling  targeted  the  contaminants  that  were  elevated 
in  1993.  Both  surface  water  and  sediment  samples  were  included  in  the  sampling. 
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AREE  69 

The  objective  of  the  Supplemental  Sampling  Event  at  AREE  69B  was  to  determine  if 
there  were  any  fluctuations  in  the  TPHC  contamination  detected  in  the  ground  water 
monitoring  wells  located  near  Building  2602.  In  1993,  samples  from  two  wells,  UST- 
01  and  UST-02,  located  near  the  existing  UST  indicated  TPHC  contamination 
exceeding  Massachusetts  Contingency  Plan  (MCP)  Method  1  GW-1  standards.  ITie 
same  monitoring  wells  sampled  in  1993  were  resampled  in  1995  to  determine  if  the 
contamination  is  still  elevated  above  regulated  levels  and  the  disposition  of  the 
contamination. 

Lower  Cold  Spring  Brook  Site  Investigation  SA  73 

ABB  Environmental  Services,  Inc.,  requested  that  Arthur  D.  Little,  Inc.,  to  perform 
additional  sampling  in  the  vicinity  of  the  outfall  of  Storm  Sewer  System  Number  9 
and  in  Cold  Spring  Brook.  The  results  of  this  sampling  will  be  used  to  support  the 
SA  73  Lower  Cold  Spring  Brook  Site  Investigation.  Five  locations  were  sampled  for 
surface  water/sediment  and  ponded  water.  These  samples  were  analyzed  for 
semivolatile  organic  compounds  (SVOCs),  pesticides,  polychlorinated  biphenyls 
(PCBs),  inorganics,  total  organic  carbon  (TOC),  and  TPHC.  In  addition,  analyses  of 
water  samples  included  dissolved  metals,  total  suspended  solids  (TSS),  chloride  (C1-), 
sulfate  (SO4),  total  hardness,  and  alkalinity.  This  report  does  not  include  the 
laboratory’s  analytical  data  for  these  samples.  All  sample  results  and  laboratory  data 
was  submitted  to  ABB  Environmental  Services,  and  will  be  included  in  the  SA  73 
Lower  Cold  Spring  Brook  Site  Investigation  report. 


1.2  Field  Investigation  Techniques 

Sediment,  surface  water,  and  ground  water  samples  were  collected  from  the  above 
sample  locations  and  were  analyzed  by  a  United  States  Army  Environmental  Center 
(USAEC)  performance-demonstrated  laboratory  for  the  specified  compounds  as 
outlined  in  Table  1.  Field  work  was  conducted  on  July  10  and  11,  1995.  If  the  storm 
sewer  was  dry,  water  samples  were  not  collected.  All  samples  were  collected  in 
accordance  with  Standard  Operating  Procedures  (SOPs)  which  are  included  in  the 
Final  Quality  Assurance  Project  Plan  (QAPjP),  Fort  D evens,  Massachusetts, 

Volumes  I  and  II  (Arthur  D.  Little,  Inc.,  1993b,  1993c).  Quality  Assurance  samples 
were  collected  in  accordance  with  the  QAPjP  during  this  Supplemental  Sampling 
Event. 

1.2.1  Surface  Water  Sampling 

The  USAEC  SOP  for  surface  water  sampling,  USA- 1001,  was  followed  during  this 
sampling  event.  Surface  water  samples  were  collected  from  two-thirds  the  depth 
below  the  water  siuface,  when  possible.  The  surface  water  samples  were  collected 
before  collecting  the  sediment  sample.  All  sampling  equipment  was  decontaminated 
prior  to  use  following  the  procedure  outlined  in  ADL-1009.  All  sample  bottles  were 
triple  rinsed  with  water  representative  of  that  being  sampled  prior  to  being  filled  with 
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the  sample.  A  stainless-steel  bomb  sampler  was  used  to  collected  water  samples  from 
manholes.  If  the  sample  was  collected  from  a  water  column  of  less  than  12  inches, 
such  as  an  outfall,  the  sample  container  was  directly  submerged  into  the  water 
column,  without  disrupting  the  turbidity  of  the  sample.  Following  collection,  each 
sample  was  wiped  dry  and  placed  on  ice  for  shipment  (Arthur  D.  Little,  1993b). 

1.2.2  Sediment  Sampling 

Sediment  samples  were  collected  from  manholes  using  a  stainless-steel  Pulnar  grab 
sampler.  If  the  location  was  an  outfall,  the  sample  was  collected  with  a  stainless- 
steel  spoon.  Following  collection,  each  sample  was  wiped  dry  and  placed  on  ice  for 
shipment  (Arthur  D.  Little,  1993b). 

1 .2.3  Ground  Water  Sampling 

Arthur  D.  Little’s  sampling  team  followed  USAEC  SOP  USA-1011  for  ground  water 
monitoring.  The  headspace  of  the  well  was  monitored  with  a  photoionization  detector 
(PID)  as  soon  as  the  well  cap  was  removed  and  every  15  minutes  thereafter.  The 
ground  water  surface  elevation  and  the  depth  to  well  bottom  was  then  recorded.  If 
free  phase  product  existed,  then  an  interface  probe  was  used  to  measure  the  level  of 
petroleum  on  top  of  the  ground  water.  All  measurements  were  made  in  accordance 
with  SOP  ADL-4012.  The  purge  volume  was  computed  and  the  well  was  purged  until 
five  unit  volumes  were  removed.  During  the  purge  process,  temperature,  pH,  and 
conductivity  were  recorded  at  five  intervals.  If  during  the  purge  process  the  well  went 
dry  and  the  ground  water  recovery  rate  was  fast,  the  well  was  evacuated  one  more 
time  before  sampling.  If  the  well  did  not  have  a  fast  recovery  rate,  then  the  ground 
water  was  sampled  as  soon  as  a  sufficient  volume  was  available.  Purge  water  was 
collected  in  55-gallon  drums.  Following  ground  water  collection,  each  sample  was 
wiped  dry  and  placed  on  ice  for  shipment.  For  a  more  detailed  description  of  this 
process,  refer  to  the  SOP,  USA-1011  (Arthur  D.  Little,  1993c). 

1.2.4  Data  Quality  Objectives  and  Quality  Assurance/Quallty  Control 

Every  effort  was  taken  to  minimize  the  impact  of  comparing  the  sample  data  from 
1993  to  that  collected  in  1995.  The  data  quality  objectives  (DQOs)  that  were  used 
during  this  investigation  were  the  same  as  applied  to  the  AREE  Supplemental  Site 
Evaluations  and  to  the  AREE  70  investigation.  In  addition,  the  same  quality 
assurance  program  presented  in  the  Final  Quality  Assurance  Project  Plan,  Fort 
Devens,  Massachusetts,  Volumes  I  and  11  (Arthur  D.  Little,  Inc.,  1993b,  1993c) 
applied  to  this  sampling  event.  Furthermore,  to  ensure  data  quality  and  consistency 
between  the  sampling  events,  samples  were  collected  using  the  same  sample 
techniques  that  were  used  during  the  1993  sampling  event.  To  further  reduce 
potential  variability  in  the  data,  the  same  subcontracted  USAEC  performance- 
demonstrated  laboratory  and  laboratory  methods  were  used  for  both  sampling  events. 
As  a  result,  the  main  variable  in  the  data  is  the  temporal  variable  for  comparing  data 
collected  between  1993  and  1995. 
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2.0  Storm  Sewer  System  Evaluation  (AREE  70) 


2.1  Storm  System  Number  9 

2.1.1  System  Description 

This  is  an  extensive  system  that  drains  residential  areas,  unpaved  railroad  tracks,  and 
unpaved  storage  yards  located  near  the  intersection  of  Bates  Service  Road  and  Cavite 
Street.  The  system  runs  east  along  Cavite  Street,  then  drains  south  along  Saratoga 
Street  and  discharges  into  Cold  Spring  Brook  at  the  junction  of  Saratoga  Street  and 
Bamum  Road.  This  system  drains  areas  used  for  a  variety  of  activities  including 
industrial,  residential,  and  commercial. 

During  the  AREE  70  investigation  in  1993,  two  compounds  were  detected  and 
indicated  as  isolated  elevated  analytes.  The  semivolatile  compound  pyrene  and  the 
pesticide  dichlorodiphenyl  trichloroethane  (DDT).  Both  compounds  were  detected  in 
the  sample  collected  from  location  9D,  which  is  located  adjacent  to  the  Buena  Vista 
Housing  Area.  This  sample  location  is  a  manhole  and  there  are  no  known  somces  of 
contamination  in  the  area.  Additional  sampling  at  location  9D  in  System  Number  9 
was  recommended  in  the  final  AREE  70  report  to  determine  if  the  elevated 
concentrations  of  pyrene  and  DDT  were  from  a  continual  source. 

2.1 .2  Sampling  Procedure  and  Observations 

One  sediment  sample  was  collected  at  Storm  Sewer  System  9D;  there  was  no  water 
available  to  sample.  The  sediment  sample  consisted  of  a  considerable  amount  of 
organic  matter  including  leaves  and  pine  needles.  The  sediment  was  a  silty  sand.  The 
sample  was  collected  with  a  Pulnar  Grab  Sampler  from  0  to  5  inches  in  depth.  Prior 
to  filling  the  sample  bottles,  the  sediment  sample  was  mixed  into  a  composite  using  a 
stainless-steel  bowl  and  spoon.  The  sediments  samples  were  analyzed  for  pesticides, 
PCBs,  and  SVOCs.  See  Figure  1  for  a  map  depicting  sample  locations  and  results. 

2.1 .3  Nature  and  Extent  of  Contamination 

Pyrene  and  DDT  were  the  only  compounds  of  concern  for  System  Number  9.  The 
concentration  of  pyrene  was  3.0  pg/g  and  DDT  was  detected  at  .0035  pg/g.  Both  of 
these  concentrations  are  below  the  detected  levels  from  the  1993  sampling  event. 
Refer  to  Table  2  for  a  comparison  of  the  1993  and  1995  data. 

2.1.4  Conclusions  and  Recommendations 

In  1993,  pyrene  and  DDT  were  the  only  outliers  identified  in  this  storm  sewer 
system.  The  cause  of  the  elevated  concentrations  of  these  compounds  is  unknown. 
This  sample  location  is  in  the  middle  of  the  Buena  Vista  Housing  areas  and  there  are 
no  AOCs,  SAs,  nor  AREEs  adjacent  to  this  location.  As  a  result,  confirmatory 
sampling  was  recommended  to  determine  if  these  contaminants  were  anomalies.  The 
1993  sampling  event  suggested  that  the  contaminants  could  be  a  result  of  runoff  from 
grassy  areas  and  roadways. 
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2.0  Storm  Sewer  System  Evaluation  (AREE  70) 


The  1995  data  does  not  indicate  that  there  is  a  continual  source  of  contamination  to 
this  storm  sewer  system.  The  pyrene  concentration  has  decreased  significantly  over 
time  from  13  to  3.0  pg/g.  DDT  has  also  decreased  in  concentration  from  0.022  to 
.0035  pg/g. 

Comparison  of  data  collected  from  1993  and  1995  indicates  that  there  is  not  a 
continual  source  of  contamination  to  sample  location  9D  in  Storm  Sewer  System 
Number  9.  Therefore,  it  is  assumed  that  the  contamination  detected  in  1993  may  have 
occurred  from  roadway  and  grassy  area  runoff.  This  data  indicates  that  the  1993 
detection  was  an  anomalous  reading  since-  the  concentrations  of  these  analytes  have 
decreased  over  time.  This  site  is  recommended  for  no  further  action. 


2.2  Storm  System  Number  14 

2.2.1  System  Description 

This  system  drains  an  area  occupied  by  barracks  and  an  unpaved  vehicle  storage  area 
located  at  the  junction  of  Market  and  Carey  Streets.  Drainage  flows  from  south  to 
north  and  discharges  through  two  outfalls  into  the  Shepley’s  Hill  Landfill  area.  The 
two  outfalls  are  designated  14A  and  14C. 

Elevated  concentrations  of  metals  and  pesticides  were  detected  in  the  samples  from 
the  two  outfalls  of  System  14  during  the  1993  AREE  70  sampling  event.  Storm 
Sewer  System  14  was  designated  as  a  system  of  concern  because  it  had  three  or  more 
compounds  exceeding  expected  concentrations.  The  sediment  samples  had 
l,l-dichloro-2,  2-bis(p-chlorophenyl)ethane  (DDD),  dichlorophenyl-dichloro-ethylene 
(DDE)  and  DDT  exceeding  expected  levels  and  the  storm  water  samples  had  DDD, 
DDE,  DDT,  total  pesticides,  arsenic,  barium,  lead,  and  vanadium  exceeding  expected 
concentrations.  The  1993  sampling  event  did  not  identify  a  definite  source  for  these 
contaminants.  AREE  61Z,  building  202,  was  identified  as  a  potential  source,  but  it 
was  determined  to  be  an  unlikely  contributor  because  these  contaminants  would  be  an 
unlikely  result  of  motor  pool  operations.  As  a  result,  additional  sampling  of  the  two 
outfall  locations  14A  and  14  C  was  recommended.  See  Figure  2  for  a  map  depicting 
the  sample  locations. 

2.2.2  Sampling  Procedures  and  Observations 

One  sediment  sample  was  collected  from  each  storm  sewer  system  outfall  14A  and 
14C.  Diere  was  no  water  available  to  sample  at  either  outfall.  The  sediment  at  outfall 
14A  was  moist,  dark  brown,  silty  sand.  The  sample  was  collected  inside  the  mouth  of 
the  outfall  from  0  to  6  inches  deep.  The  sediment  at  outfall  14C  was  light 
yellow/brown,  coarse  sand  and  gravel,  with  a  trace  of  silt.  The  sample  was  collected 
about  10  feet  from  the  mouth  of  the  outfall,  where  the  sediments  settled.  The  sample 
was  collected  from  0  to  4  inches  in  depth.  The  samples  were  mixed  in  a  stainless- 
steel  bowl  with  a  spoon  to  obtain  a  composite.  Samples  collected  from  outfalls  14A 
and  14C  were  analyzed  for  metals  and  pesticides. 
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2.0  Storm  Sewer  System  Evaluation  (AREE  70) 


2.2.3  Nature  and  Extent  of  Contamination 

Only  sediment  samples  were  analyzed  for  outfalls  14A  and  14C.  Samples  were 
analyzed  for  DDD,  DDE,  DDT,  arsenic,  barium,  lead,  and  vanadium.  DDD  and  DDE, 
primary  column  detections  on  the  High-Performance  Liquid  Chromatography  (HPLC) 
column,  were  not  confirmed  on  the  second  column  at  location  14A.  This  indicates 
that  the  levels  are  interferences  and,  therefore,  are  determined  to  be  non-detections. 

At  sample  location  14C,  DDD,  DDE,  and  DDT  concentrations  were  not  detected. 

At  sample  location  14A,  arsenic  and  lead  were  detected  at  15  and  140  pg/g, 
respectively.  This  appears  to  be  a  slight  increase  in  concentration  fi-om  the  1993 
sampling  event.  Barium  and  vanadium  were  detected  at  67.5  and  40.5  pg/g, 
respectively.  At  sample  location  14C,  arsenic,  barium,  lead,  and  vanadium  were 
detected  at  7.97,  24.9,  10.1,  and  14.2  pg/g  respectively.  These  concentrations  are 
below  the  levels  detected  in  1993.  Refer  to  Table  2  for  a  comparison  of  the  data. 

2.2.4  Conclusions  and  Recommendations 

The  media  of  primary  concern  at  the  outfalls  for  System  14  is  the  sediment  since 
there  was  no  water  for  sampling  and  data  comparison.  The  1993  sampling  event 
identified  the  concentrations  of  DDD,  DDE,  and  DDT  as  being  elevated  above  the 
expected  levels  for  these  compounds.  The  1995  sampling  data  indicated  a  significant 
decrease  in  the  concentrations  of  these  compounds  from  1993.  DDT  was  detected  and 
confirmed  at  0.105  pg/g  at  sample  location  14A.  This  level  is  below  the  value 
reported  in  1993.  The  1995  result  was  flagged  for  poor  ending  calibration  results  due 
to  interferences  present  in  the  samples;  this  indicates  that  the  quantitation  should  be 
considered  as  an  estimate. 

Arsenic  concentrations  increased  slightly  at  both  outfalls  sampled  at  System  14.  The 
concentration  of  arsenic  at  outfall  14A  was  9.51  pg/g  in  1993  and  15  pg/g  in  1995. 
The  concentration  of  lead  at  outfall  14C  was  3.4  pg/g  in  1993  and  is  7.97  pg/g  in 
1995.  Lead  concentrations  increased  from  52  pg/g  in  1993  to  140  pg/g  in  1995  at 
outfall  14A  and  decreased  in  concentration  at  14C,  having  dropped  from  45  pg/g  to 
10.1  pg/g.  Concentrations  of  barium  and  vanadium  are  either  the  same  as  in  1993  or 
have  decreased  in  concentration  at  both  outfalls. 

Examining  the  acceptable  limits  for  determining  the  comparability  of  data  under  the 
quality  assurance  program,  it  is  reasonable  to  assume  a  100  percent  relative  percent 
difference  when  examining  the  data  and  comparing  data  sets.  This  assumption  is 
reasonable  given  that  two  years  have  passed  since  the  collection  of  the  first  data  set. 
When  examining  the  concentration  of  arsenic  and  lead  using  a  100  percent  relative 
percent  difference,  the  concentrations  of  arsenic  and  lead  have  not  changed 
significantly  over  time.  Barium  and  vanadium  do  not  appear  to  be  elevated 
significantly. 
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2.0  Storm  Sewer  System  Evaluation  (AREE  70) 


Storm  Sewer  System  14  is  recommended  for  no  further  action.  The  concentration  of 
pesticides  has  decreased  over  the  last  two  years.  Furthermore,  the  metal  contaminants 
are  not  elevated  significandy  to  cause  concern  and  arsenic  is  a  naturally  occurring 
element  in  the  region.  As  a  result,  there  does  not  appear  to  be  a  continual  source  of 
contamination  to  Storm  Sewer  System  14. 


2.3  Storm  System  Number  21 

2.3.1  System  Description 

This  system  collects  runoff  from  the  south  side  of  the  parade  ground  and  drains  to 
the  east,  under  MacArthur  Avenue  and  discharges  into  Willow  Brook.  This  system  is 
comprised  of  three  subsystems  that  all  drain  into  Willow  Brook. 

In  1993,  chemical  analyses  of  the  samples  collected  from  the  system’s  outfall, 
location  21  A,  showed  elevated  concentrations  of  semivolatile  compounds,  in 
particular  anthracene  in  sediment.  This  system  was  identified  as  an  isolated  elevated 
analyte  system  since  only  anthracene  was  detected  as  an  outlier  to  the  data  set. 
However,  sample  location  21A  was  the  sample  point  where  the  highest  SVOC 
concentrations  were  detected.  The  1993  sampling  event  did  not  identify  a  definite 
source  for  the  SVOCs.  Additional  sampling  was  recommended  for  sample  point  21A 
to  identify  whether  there  is  a  continual  source  for  the  SVOCs. 

2.3.2  Sampling  Procedures  and  Observations 

One  sediment  sample  was  collected  from  Storm  Sewer  System  21  A;  there  was  no 
water  available  to  sample.  The  sediment  was  light  brown,  coarse  sand,  with  a  trace  of 
fine  gravel.  Tfre  sample  was  collected  1  foot  from  the  outfall,  about  0  to  3  inches 
deep,  at  the  edge  of  Willow  Brook.  The  brook  was  dry  and  had  litter,  discarded 
chairs  and  toys,  strewn  about  in  it.  The  sediment  was  collected  with  a  stainless-steel 
spoon  and  well  mixed  in  a  stainless-steel  bowl.  The  composite  samples  were 
analyzed  for  SVOC.  See  Figure  3  for  a  map  depicting  the  sample  location. 

2.3.3  Nature  and  Extent  of  Contamination 

The  main  SVOC  of  concern  is  anthracene.  This  compound  was  detected  at  a 
concentration  of  1.0  pg/g.  All  of  the  other  SVOCs  of  concern  were  detected  at  or 
near  the  detection  limit  of  the  analytical  instrument.  Refer  to  Table  2  for  a 
comparison  of  the  data. 

2.3.4  Conclusions  and  Recommendations 

Comparison  of  data  collected  in  1993  and  1995  indicates  that  there  is  not  a 
continuous  source  of  contamination  to  Storm  Sewer  System  21.  Anthracene  decreased 
in  concentration  from  11  pg/g  to  1.0  pg/g.  In  addition,  all  other  SVOCs  decreased  in 
concentration  from  1993  to  1995.  This  data  indicates  that  the  1993  detection  was  an 
anomalous  reading  since  the  concentrations  of  these  analytes  have  decreased  over 
time.  This  site  is  recommended  for  no  further  action. 
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2.0  Storm  Sewer  System  Evaluation  (AREE  70) 


2.4  Storm  System  Number  25 

2.4.1  System  Description 

This  system  drains  a  wooded  area  located  to  the  south  of  Lovell  Trailer  Park,  where 
Hoff  and  Lovell  Streets  intersect.  The  system  flows  to  the  east  and  discharges  into 
the  Nashua  River  via  a  drainage  swale. 

The  1993  sampling  event  detected  selenium  as  an  isolated  elevated  analyte.  However, 
there  were  also  a  number  of  SVOCs  detected  at  the  outfall.  The  Final  AREE  70 
report  did  not  indicate  that  selenium  was  of  concern  because  there  was  no  identifiable 
source  of  selenium  in  the  area.  Additional  sampling  was  recommended,  however,  to 
determine  whether  the  concentrations  of  SVOCs  were  from  a  continual  source. 

2.4.2  Sampling  Procedures  and  Observations 

One  sediment  sample  was  collected  at  the  outfall  of  Storm  Sewer  System  25 A  and 
one  sediment  sample  was  collected  from  beneath  the  storm  sewer  grate  at  sample 
location  25B.  No  water  was  present  to  sample  at  either  location.  The  sediment  sample 
at  sample  location  25A  was  collected  using  a  stainless- steel  spoon  from  the  top  0  to 
6  inches.  The  sample  was  mixed  in  a  stainless-steel  bowl.  The  top  inch  of  the 
sediment  consisted  of  coarse  sand  and  fine  gravel,  underlain  by  primarily  silt  with 
some  sand.  The  sediment  sample  at  25B  was  collected  with  a  Pulnar  Grab  Sampler. 
The  sample  was  collected  from  the  top  2  inches  of  sediment.  There  was  a 
considerable  amount  of  organic  matter  including  pine  needles  at  the  sample  point. 

The  sediment  was  hard,  dry,  and  primarily  silt  with  some  coarse  sand.  The  samples 
from  both  locations  were  analyzed  for  SVOCs  and  metals.  See  Figure  4  for  a  map 
depicting  the  sample  locations. 

2.4.3  Nature  and  Extent  of  Contamination 

Selenium,  the  isolated  elevated  analyte  in  the  1993  sampling,  was  reported  at  the 
detection  limit  of  the  analytical  instrument  at  a  concentration  of  0.45  pg/g.  A  number 
of  SVOCs  were  detected  in  samples  collected  from  sample  locations  25A  and  25B. 
Sample  point  25A  had  slightly  higher  concentrations  of  SVOCs  with  acenaphthylene 
detected  at  9  pg/g,  benzo(a)anthracene  at  60  pg/g,  benzo(a)pyrene  at  30  pg/g, 
chrysene  at  50  pg/g,  fluoranthene  at  2  pg/g,  and  phenanthrene  at  100  pg/g.  Sample 
point  25B  had  lower  concentrations  of  SVOCs  with  acenaphthylene  detected  at 
9  pg/g,  benzo(a)anthracene  at  40  pg/g,  benzo(a)pyrene  at  10  pg/g,  chrysene  at 
40  pg/g,  fluoranthene  at  50  pg/g,  and  phenanthrene  at  30  pg/g.  Refer  to  Table  2  for  a 
comparison  of  the  1993  and  1995  data. 

2.4.4  Conclusions  and  Recommendations 

Storm  Sewer  System  25  had  one  oudier  for  selenium  when  it  was  sampled  in  1993. 
The  system  also  had  a  number  of  SVOCs  detected  within  the  system.  Additional 
sampling  was  recommended  to  determine  whether  there  was  a  continual  source  of 
contamination  to  System  25. 
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2.0  Storm  Sewer  System  Evaluation  (AREE  70) 


Storm  Sewer  System  25  was  identified  in  1993  as  an  isolated  elevated  analyte  system 
for  selenium.  Selenium  was  not  detected  in  the  1995  samples.  Selenium  was  reported 
at  the  instrument  detection  limit  at  a  concentration  of  0.45  pg/g.  As  a  result,  the 
selenium  detected  in  1993  appears  to  be  an  anomaly  in  the  data  set  and  there  is  no 
continual  source  of  selenium  to  the  system.  The  data  appears  to  indicate  that  some 
SVOCs  have  increased  in  concentration  from  1993.  Specifically,  acenaphthylene, 
benzo(a)anthracene,  benzo(a)pyrene,  chrysene,  and  phenanthrene  all  increased  in 
concentration  since  1993  at  both  sample  points  25A  and  25B.  Ruoranthene  decreased 
in  outfall  25 A,  but  increased  slightly  in  outfall  25B. 

Examining  the  acceptable  limits  for  determining  the  comparability  of  data  under  the 
quality  assurance  program,  it  is  reasonable  to  assume  a  100  percent  relative  percent 
difference  when  examining  the  data  and  comparing  data  sets.  This  assumption  is 
conservative  for  SVOCs  given  that  two  years  have  passed  since  the  collection  of  the 
first  data  set.  Typically,  an  even  higher  relative  percent  difference  could  be  applied  to 
account  for  the  time  between  sampling  events.  When  examining  the  concentration  of 
the  SVOCs  using  a  100  percent  relative  percent  difference,  the  concentrations  of 
these  compounds  has  not  changed  significantly  over  time.  Therefore,  the  SVOCs  do 
not  appear  to  be  elevated  significantly. 

Storm  Sewer  System  25  is  located  within  the  U.S.  Army  Enclave  at  Fort  Devens,  an 
area  being  retained  by  the  Army.  There  is  no  known  continual  soiurce  of 
contamination  to  System  25.  All  buildings  in  the  area  and  petroleum  storage  tanks 
have  been  removed.  Furthermore,  the  system  does  not  service  any  existing  structures 
in  the  area.  As  a  result,  the  detection  of  SVOCs  are,  most  likely,  residual 
contaminants  from  past  operations  in  the  area.  In  addition,  when  comparing  the 
concentrations  of  the  SVOCs  to  the  entire  AREE  70  data  set,  the  concentrations  are 
not  high  enough  to  identify  the  system  as  a  system  of  concern.  As  a  result,  no  further 
action  is  recommended  for  Storm  Sewer  System  25. 
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3.0  Past  Spill  Sites  Study  (AREE  69B) 


3.1  Background 

AREE  69B  investigated  a  spill  at  building  2602.  The  initial  spill  was  reported  in 
1990  as  the  result  of  an  underground  fuel  tank  overfill.  This  site  was  given  the 
designation  AREE  69B  during  the  initial  AREE  69  study.  The  AREE  69 
Supplemental  Site  Evaluation,  performed  in  1994,  did  not  identify  any  residual 
contamination  in  the  soils  around  the  site.  During  the  sampling  of  the  existing  ground 
water  monitoring  wells  UST-01  and  UST-02,  located  upgradient  and  north  of  the  spill 
area,  next  to  the  existing  USTs,  free-phase  product  was  identified.  All  five 
monitoring  wells,  GE-01,  GE-02,  GE-03,  UST-01,  and  UST-02,  were  sampled  to 
determine  fluctuations  in  petroleum  contamination  in  the  ground  water  (Arthur  D. 
Little,  1993d,  1995b).  During  the  1994  sampling  event,  monitoring  wells  UST-01  and 
UST-02  had  the  highest  concentration  of  TPHC,  exceeding  MCP  limits.  See  Figure  5 
for  a  map  depicting  the  location  of  the  monitoring  wells. 

As  a  result  of  the  1994  sampling  event  it  was  recommended  that  the  five  existing 
ground  water  monitoring  wells  be  resampled  to  determine  any  fluctuations  in  the 
TPHCs  and  tested  for  the  presence  of  free-phase  petroleum  product. 


3.2  Sampling  Procedures  and  Observations 

All  five  wells  at  AREE  69B,  including  GE-01,  GE-02,  GE-03,  UST-01,  and  UST-02, 
were  sampled  for  TPHCs  on  July  11,  1995.  The  sampling  procediues  discussed  in 
section  1.2.3  of  this  report  were  followed.  In  addition,  the  wells  were  tested  for  free- 
phase  product.  During  the  sampling,  a  strong  petroleum  odor  and  sheen  was 
identified  in  the  purge  water  for  UST-01.  No  odor  or  sheen  was  identified  in  the 
other  ground  water  monitoring  wells. 


3.3  Nature  and  Extent  of  Contamination 

The  ground  water  monitoring  wells  located  closest  to  the  UST  are  UST-01  and 
UST-  02.  These  wells  had  TPHC  detections  of  397  and  1 10  pg/L,  respectively.  The 
downgradient  wells  GE-01,  GE-02,  and  GE-03  had  varying  concentrations  of  TPHC. 
GE-01  detected  TPHC  at  a  concentration  of  100  pg/L,  the  detection  limit  for  TPHC. 
GE-02  detected  TPHC  at  a  concentration  of  1,130  pg/L,  and  GE-03  detected  TPHC  at 
a  concentration  of  100  pg/L,  the  detection  limit.  Refer  to  Table  3  for  a  comparison  of 
the  data. 
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3.0  Past  Spill  Sites  Study  (AREE  69) 


3.4  Conclusions  and  Recommendations 

The  data  from  the  ground  water  monitoring  wells  sampled  during  the  Suppletmntal 
Site  Evaluation  for  AREE  69  sites  showed  that  in  1994,  the  highest  level  of 
contamination  was  in  the  wells  closest  to  the  UST,  wells  UST-01  and  UST-02.  'Diese 
wells  exceeded  the  MCP  limits  for  TPHC  contamination  in  ground  water.  By 
comparison,  the  1995  sampling  event  had  only  one  well  exceeding  MCP  limits,  GE- 
02.  This  well  is  located  the  farthest  from  the  UST.  TPHC  concentrations  in  well  GE- 
02  increased  from  290  to  1,130  pg/L.  By  comparison,  TPHC  concentration  in 
monitoring  well  UST-01  decreased  from  7,200  to  397  pg/L  and  TPHC  in  UST-02 
decreased  from  9,600  to  1 10  pg/L.  However,  a  strong  petroleum  odor  and  a  sheen 
were  detected  in  monitoring  well  UST-01  during  sampling.  The  TPHC  concentrations 
in  monitoring  wells  GE-01  and  GE-03  decreased  significantly  or  remained  constant. 
Both  wells  detected  TPHC  at  a  concentration  of  100  pg/L,  which  is  the  method 
detection  limit. 

A  significant  seasonal  variance  in  the  ground  water  levels  in  the  monitoring  wells 
was  noted.  Furthermore,  when  comparing  the  interseasonal  variance  from  one  year  to 
the  next,  a  significant  difference  in  the  ground  water  levels  was  noted.  This  area  of 
Fort  Devens  is  known  to  have  wide  variations  in  ground  water  levels.  The  bedrock  in 
this  area  is  relatively  close  to  the  surface  and  is  not  highly  fractured.  This  area  also 
has  had  a  number  of  construction  projects  over  the  history  of  the  base,  including  the 
construction  of  building  2602,  that  has  most  likely  disturbed  the  regional  ground 
water  regime.  As  a  result,  it  is  difficult  to  make  a  definite  conclusion  regarding  the 
potential  for  contamination  existing  at  AREE  69B.  Some  contamination  existing  near 
UST-01  in  the  vicinity  of  the  UST  fill  pipes  is  the  most  likely  scenario.  However, 
given  the  variability  in  the  TPHC  detection  method  and  the  variability  in  the  ground 
water  levels,  it  is  unlikely  that  there  is  TPHC  contamination  farther  downgradient  that 
would  be  of  concern.  In  addition,  based  upon  the  AREE  69B  Supplemental  Site 
Investigation,  there  were  no  other  contaminants  that  exceeded  MCP  limits  (Arthur  D, 
Little,  1995b). 

In  order  to  ensure  that  there  is  no  residual  contamination  at  AREE  69B,  the  following 
actions  are  recommended: 

1)  Examine  the  water  level  measurements  for  wells  UST-01,  UST-02,  GE-1,  GE-2 
and  GE-3.  Water  levels  were  measured  quarterly  from  1992  to  1995.  This  data 
may  give  some  insight  into  the  local  ground  water  flow. 

2)  Collect  one  additional  round  of  ground  water  samples  during  the  winter  of 
1995-96.  The  samples  will  be  examined  for  TPHC,  SVOCs,  volatile  orgmiic 
compounds,  metals,  and  PCBs/pesticides. 
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3)  Examine  the  monitoring  well  construction  logs/diagrams,  if  they  exist,  to 
determine  the  reliability  of  the  wells. 

4)  Examine  the  tank  installations  as-built  drawings,  if  they  exist,  and  any  associated 
monitoring  results. 

This  data  will  be  used  in  conjunction  with  previously  collected  data  regarding  the 
release  at  AREE  69B.  A  final  determination  regarding  the  site  will  be  made  after 
reviewing  all  data  in  aggregate. 
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4.0  Cold  Spring  Brook  (Study  Area  73) 


The  USAEC  through  ABB  Environmental  Services,  Inc.  requested  that  Arthur  D. 
Little  perform  additional  sampling  of  Storm  Sewer  System  Number  9  and  Cold 
Spring  Brook.  The  results  will  be  used  in  the  ongoing  SA  73  Lower  Cold  Spring 
Brook  Site  Investigation.  The  sample  locations  and  sample  parameters  were  specified 
by  ABB.  The  results  of  this  sampling  event  will  be  evaluated  and  reported  by  ABB. 
TTie  following  is  a  description  of  the  sample  locations.  Figure  1  and  Table  1  provide 
the  sample  locations  and  the  sample  identification  for  the  samples  collected.  All 
sample  results  have  been  given  to  ABB  and  the  data  will  be  incorporated  into  the  SA 
73  site  investigation  and  will  not  be  reported  in  this  document. 

Samples  were  collected  by  Arthur  D.  Little’s  personnel  and  were  submitted  to  a 
US/ic  performance-demonstrated  laboratory  for  analysis.  The  data  was  included  in 
the  Installation  Restoration  data  Management  Information  System  (IRDMIS)  and  sent 
to  ABB  Environmental  Services. 


4.1  Sites  Requiring  Further  Investigation 

The  samples  that  were  collected  in  proximity  to  the  discharge  area  for  Storm  Sewer 

System  9  in  the  area  of  sample  location  9A.  Sediment  and  surface  water  samples 

were  collected  from  each  location  with  the  exception  of  location  9L,  where  only 

sediment  was  collected.  Each  sample  location  is  described  in  detail  below: 

•  Within  the  ponded  area  downstream  of  the  Boston  &  Maine  (B&M)  Railroad 
right-of-way,  approximately  10  to  20  feet  from  the  pond’s  outlet  (location  9H). 

•  Within  the  low  lying/wet  area  immediately  upstream  (west)  of  the  B&M  Railroad 
right-of-way  (location  9L). 

•  Within  the  channel  of  Cold  Spring  Brook  upstream  of  its  final  passage  under 
Patton  Road  (i.e.,  west  of  Patton  Road,  location  9J). 

•  Within  the  drainage  swale  north  of  Dakota  Street  (i.e.,  upstream  of  the  culvert 
that  runs  under  Dakota  Street,  location  9K). 

•  At  the  piped  outlet  of  Storm  Sewer  System  9  at  the  edge  of  the  asphalt  parking 
lot  adjacent  to  the  Commissary  (location  9L). 


IP 
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Appendix  B:  Field  Sampling  Forms  -  Supplemental  Sampling  Event 


ArthirD  Little 


iWell  No 

Monitoring  Well  Sampling  client 
Data  Sheet  |  Project 


Case  No. 


Date  Sampled;  '^jw  _ Sampled  By;  ^  ^ 

Depth  to  Water:  _ Total  Depth;  ^  3 


LEL  ^  _ 


^  'C 


Measuring  Point:  0)n 


Equipment:  _ _ _ I _ llL 

( *  use  appropriate  values  in  table  for  each  code  letter) 

V  well  Depth  Screen  Bottom  Depth  Water  _ (well) _ 

riEHZl X  [  {CZ2ZZ^  •Lia.M-D)]=l 


annular  volume  (ASSUME  30%  POROSrTY) 

Depth  Gallons  of  Water 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal  (annulus) 

x  [  (r^?g:irn  -  r  i  > i= 


WATER  TO  BE  REMOVED  Total  GaUons  to 

Gallons  of  Water  Gallons  of  Water  Removal  u  o  a 

(well)  _ (annulus) _  MylflgUei;  . — be  Removed  ^ 

rri  i.iH.  urt-gf  nixnn  =  i  i 


Total  GaUons  to 
be  Removed 


Actual  GaUons 
Removed 


Annulus 


Gallons  y  Conductivity  Turbidity  DO  Temperature  |  V  well  |  dia  V  annulus 

4.0  0.29gal/ft 


6S 

2**  7.25 

.17gal/ft  7.75 
8.25 


825 

4"  lin -f e 


.7  10-25 

12.25 


6"  12.25  1.41gal/ft 

IJgal/ft 


SAMPLING 

Sample  ID  ^  Analysis 


Volume  Filtered 

(ml)  (Y/N) 


Preservation 


Container 


Time 


Notes  (include  data  on  floaters/sinkers  wth  m^suring^device,  well^dition,  etc.) 


*  Assumes  30%  porosity 


Signature 


No.  of  Bottles 


AithirD  Little 


Depth  to  Water: 


Monitoring  Well  Sampling 
Data  Sheet 


Sampled  By:  Q 


Total  Depth:  ^ 


Well  No. 


Measuring  Point:  /\/ 


CATIO 


*  tK-OI 


lf3!S3B 


WELL  \<^VME  ( appd-opriate  values  in  table  lor  eacn  code 

V  well  Depth  Screen  Bottom  Depth  Water  (•wein_  ^ 

I  A./? — I X  t  (I  -  L  ) ]=  I  -I 


annular  volume  (ASSUME  30%  POROSITY) 


V  annulus 


Depth 

Depth  Screen  Bottom  Bottom  of  Seal 


Gallons  of  Water 
Tannulus) 

n=l  >.vr  1 


Actual  Gallons 
Removed 


Well  I  Annulus 


WATER  TO  BE  REMOVED  ,  toui  GaUons  to  Actual  Gallons 

G.lk,.sofW...r  G.ll«s,.rw.»r 

[  ri-T^^^r-Tgf-1)ixfyi.CZ3£Sgl  I 


WELL  PURGING  MEASUREMENTS  _ 

Gallons  pH  Conductivity  Turbidity  DO  Temperature  Vwell  dia  V  annulus 

Removed  ^ .n  I  1.5"  I  j 


4.0  10.29gal/ft 


6S  0.4^al/ft 
2«  725  0.59gal/ft 

.17gal/ft  7.75  0.69gal/ft 
8.25  0.79gal/ft 


8.25 
_  10.25 

0.66gal/ft  J2.25 


12.25 

ft 


SAMPLING 


leID_^  An^sis 


Volume 

(ml) 


Filtered 

(Y/N) 


Preservation 


Container 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

6cf\e*mt>r  CL*W  ^  ^  not'  tuoe  utky,  ft  . 

Tut'bieUh^  rectdf^  ^  of'  l^.vueit  HOtuM-imr 

'At  rsso  reiunud^^drd  mar  ▼ 

*  Assumes  30%  porosity  T'icXyor^'t  at%d 


'  Assumes  30%  porosity 
Signature  ^ 


Date  *1  j 


No.  of  Bottles 


Arthur  l>  Little 


Date  Sampled: 


Depth  to  Water:  ^0 .  (*?• 


LEL 


iWell  No. 

Monitoring  Well  Sampling  client 

Data  Sheet  . - 

Case  No.  ^ 


Sampled  By:'p.  \i(^ 


Total  Depth:  * 


Measuring  Point: 


Equipment:  _ I  HI 

WELL  VOLI^E  ( *  appropriate  values  in  table  for  each  code  letter) 


V  well 


Depth  Screen  Bottom 


Depth  Water 

— SoTiT" 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

X  [  (I  1  - 1  iilJ 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

twein  (annulus) _ ^ 

[  (I  ]  +  I  1)1^ 


WELL  PURGING  MEASUREMENTS 


Removal 


Gallons  of  Water 
(well) _ 


Gallons  of  Water 
(annulus) 

)  1=  I  ,  □ 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


IWell  I  Annulus 

V  well  I  dia  V  annulus 

1  €«  I 

4.0  0.29gal/ft 


6-5 

2«  7.25 

.17gal/ft  7.75 

8.25 


8.25 

J  10.25 

.66gal/ft  J2J5 


112.25 

ft  I 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  wndition,  etc.) 

NO  PVIC  cap.  lrv»ft<cU»f  uXt^crclowcUy  ,  hcVotn*  u»etl  Ar^f  or 

A4  13^®*  }0CUttdi  'fe.A  eSAMnA’  <i*V 


*  Assumes  30%  porosity 
Signatured 


Date 


No.  of  Bottles  J 


AithirDLHtle 


Date  Sampled:  Y/l  I  / ^5 


Depth  to  Water;  I  ^  ♦  11. 

O.  LEL 


Monitoring  Well  Sampling 
Data  Sheet 


Sampled  By;  KAX\/&r 


I  Total  Depth;  ^I.SS _ _ 

PID  O  ppry^ 


Well  No. 


Client  _ 


Project _ _ 


Case  No. 


/2l<k:ation 


Measuring  Point;  Uo^c4<L  On  FVC _ _ _ |  — 

Equipment:  _ _ _ _  ■  „  ^ 

WELL  VOLUME  ( *  ““  appropriote  values  in  tabie  for  each  code 


V  well 


Depth  Screen  Bottom  Depth  W^r 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

X  [  (I  Jll •Sf^  J  “  I — ^ 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 

('annulus 

r  (\  -I  + 


WELL  PURGING  MEASUREMENTS 

Time  Gallons  pjj  Conductivity  Turbidity  DO 

Removed  _  j*. 


Gallons  of  Water 
f  annulus) 


Post  ^mpling 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


I  wen  I  Annulus 
Temperature  |  V  well  |  dia  |v  annulus 


B] 


4.0  l0.29eal/ft 


6.5 


2«  7J15 

.17gal/ft  7-75 
8.25 


8.25 

4"  10  25 

0.66gayft  ^2*25 


6"  12.25 

1.5gal/tt 


SAMPLING 


Volume 


le  ID  Analysis 


Filtered 


Preservation 


Container 


^  CaObrtutcd  tv  rtckt^-  A4-  *'*»« 


Signature^ 


Date  7/ltM5  No.  of  Bottles 


[Well  No.  e» 

Monitoring  Well  Sampling  I  client 
®  Data  Sheet 


Date  Sampled: 


Depth  to  Water:  ^ 


LEL 


Sampled  By:  “K  \J^ 


Total  Depth:  ^ 


Measuring  Point: 


Equipment;  _ _ _ M^Vy^lJ 

( ♦  use  appropriate  values  in  table  for  each  code  letter) 

Y  well  Depth  Screen  Bottom  Depth  Water  _ (well) 

r-?CT7— I ,  r  (r-gzTTgn  ■  utLijO )  3=  mia:^ 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth  Gallons  of  Water 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal  (ynulus) 

^  V  r  ■  r~rs,s _ 1 )  1=  r  ‘t-pi 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

_ fwelll _  (annulus) _ _ 

[  (Ql 


Removal 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


Annulus 


Notes  (include  data  on  Aoate^ker^th  mea^ring  de^^^  ro. 

bcSSSifflf^ loao.  loaci  dry  a, 

*A«iim^^30^^^porositv^^ _ ^  ,  J  '  — 

'ZZIZZPnTi^Ii^nAr^^  Date  No.  of  Bottles  S'  __ 


30^  porosity 
Signature/ 


AithirD  Little 


Surface  Water/Sediment 


LOCATION 

Sampling  Location  Discription  _ _ 

Type  Of  Water  Body . 

Channel  Width _ Channel  Depth _ EsL  Flow _ _ 

Discharge  Points  (Y/N)  Location _ 

Odors,  Surface  Sheen _ _ 


LOCATION  DIAGRAM  (indicate  orientation,  sampling  locations,  discharge/recharge  points, etc.) 

\\  Lj  Or^Ani 

- - - - - - - «mS  .  Sctsncl  CL»^€/-Stth,  SA.ty\pLj(. 

^  S  Id  ~prztrY»  C  -S  ** 

i  Is  inrx^rti^  ^ 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  YIN).^^<liriCLr  €l 

Solvent  1  Used  „L  t  £j  U 1  -  Solvent  2  Used 

Decontamination  Procedures  Used 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 

dP  pH  COND  D. 


Other. 


Detergent  Wash 
DI  Water  Rinse 


FREE  CL" 
Y/N 


TURB 


TIME 


SAMPLING 

VOLUME 

FILTERED 

SAMPLE 

MATRIX 

METHOD 

(ml) 

(Y/N) 

PRESERV. 

TIME 

CSB 

_ ffes- 

_ to_ 

NOTES 


Signature 


No.  Of  Bottles 


AithirD  Little 


LOCATION 

Sampling  Location  DiscripUon 
Type  Of  Water  Body'f!  1^ 

Phiinnpl  Wirtfh  ^  ^ 


Surface  Water/Sediment 
Sampling  Data  Sheet 


Client  USfim 


Project  Ft. 


Channel  Width  Channel  Depth _ ^  V - EsL  Flow  migtft/rvn  tt>  rtASSl - 

Discharge  Points  (Y/N)  Location - - - 

Odors,  Surface  Sheen -  ...  ■ 


LOCATION  DIAGRAM  (indicate  orientation,  sampling  locations,  disclmrge/recharge  points,etc.) 

//  7  Somolfc  cclieof^ 

- _ fy  had  Ot£evryH< 

— - - V  •#W*vv  C>-«F*: 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N) 

Solvent  1  Used  U^VumCi>C - 

Decontamination  Procedures  Used 

□  DI  Water  Rinse  p 

Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Solvent  2  Used  - 


>/7  4'  hoLu  / 
_  Other — 


DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Detergent  Wash 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 


TEMP 

10 


SAMPLING 

SAMPLE 

:>gxi 


Tflf!?S2pg:CT 


COND 


FREE  CL' 
Y/N 


VOLUME  FILTERED 

MATRIX  METHOD  (ml)  (Y/N) 

r^\jd  Alg/AwWn  inStHl _ 


TURB 


PRESERV. 


TIME 


TIME 

f(glS 
ifei 


NOTES 

'DXCfV«OC? 


TPR 

CSCff  pAd4al5 


Signature 


ice 

No.  Of  Bottle 


Page  /  of  / 


ilithirD  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


LOCATION  /I  ^  -a  u  ^ 

Sampling  Location  Discription  j  ^ - 

Type  Of  Water  Body  Of  ^ - 

Channel  Width  Channel  Depth  S-IQ - Est  Flow  — ^:^tZXC\r)QJOdl - 

Discharge  Points  (Y/N)  Location _ _ _ _ _ 

Odors,  Surface  Sheen -  ■ 


LOCATICW  DIAGRAM  (Indicate^rientatiMyampUng  locations,  dischat^echarge  poi^,etc.) 

— C^tiSierf  Aurtedecuai 

)  «  _ UtUoied  W 

^krnir*"  'A  ir»p  i^somr^  t-2-'  ca^  *c*»opi 

_ 5  - ^  .  vA  ArxcK  rnmn 

”  H — 1, — - -SirwentS  v«rw  organic  O"** 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N)  J 

Solvent  1  Used  LtgjtilADy - 

Decontamination  Procedures  Used 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Solvent  2  Used 

]DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 


COND 


SAMPLING 

SAMPLE 

lOXQ^O^Xl 


Bf3Iif3r 

“RassB 

_ 

i»77RrRS7?g 


NOTES 

t3Ji0«l0«700 

^»COH0<\0O 


Signature 


Other. 


Detergent  Wash 
DI  Water  Rinse 


MATRIX 

CSlO 


VOLUME 

METHOD  (ml) 

MUMor^  iaSr>.t 


FREE  CL" 
Y/N 


FILTERED 

(Y/N) 


TURB 


PRESERV. 


TIME 


TIME 


Cse^  TPii* 

cs^ 


Ai«.>r 


IVVS 


No.  Of  Bottles  /* 


Page  /  of 


Aithir  D  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


LOCATION 

Sampling  Location  Discription  Cz>]dL 
Type  Of  Water  Rndy  tn^ 

Channel  Width  ^ _ Channel  Depth 

Discharge  Points  (Y/N)  Location _ 

Odors,  Surface  Sheen .  . . . . 


LOCATION  DIAGRAM  (indicate  orientation,  sampling  locations,  discharge/recharge  poi]^,etc.) 


EsL  Flow . 


// 

V/ 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N). 

Solvent  1  Used  - 

Decontamination  Procedures  Used 


<M£wUa  iri'to  ISrooK, 
Sam 

^\Cen  ^5^*^rz>ryi 

^mtsandf  Us^ct  S 


(70k4  +»  C«*l£fic#  SXIHP' 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Solvent  2  Used 

3DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Other. 


Detergent  Wash 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 


TEMP 


COND 


FREE  CL" 
Y/N 


TURB 


TIME 


NOTES 

WO^/OX/ 


Signature 


cse 

cse 


Met€iis 

TfH/mc 


t4oZ~ 


tec. 


fS5o 

IZSO 


Date  Of  Bottles 

Page  /  of  l_ 


AithirD  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


LOCATION  />  ^  o  ri./ 

Sampling  Location  Discription  Cold.  Spiring  — 3jS - - - 

Type  Of  Water  Body  Srterno  In  ColdSf^yj/n^Sf 

Channel  Width  ^  Channel  Depth  - EsL  Flow  — t>lov\J - 

Discharge  Points  (Y/N)  Location - - - - — — — 

Odors,  Surface  Sheen _ - 


LOCATI  ON  DIAGRAM  (indicate  orientation,  sampling  locations,  discharge/recharge  points,etc.) 
_ _ ^  CoLUCAc4:1 


PaicofA  St , 


coUumnn  order  tt> 
Sarr^iC. 

^annpleci  (Xt  O'  (o*\ 


Urnum. 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N)  - 

Solvent  1  Used  U^U.tiO-QJf - 

Decontamination  Procedures  Used 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


5rtelint^S5  $1 
Solvent  2  Used 

ODI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


other. 


Detergent  Wash 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 


TEMP 


COND 


SAMPLING 


SAMPLE 

x±. 

I 


mwsm 


VOLUME 

MATRIX  METHOD  (ml) 

C5\aJ  aiK/ftnfOfiT  /SS" 


FREE  CL' 
Y/N 


FILTERED 

(Y/N) 


TURB 


PRESERV. 


TIME 


TIME 


OYO^  noo 

T>XO^  I  f  00 

J?yp9  II 00 
Signature 


CS\E 

d^SB 

aSB 


svoc 

TPH/rzJc 


Htrz. 

M  ice 

Aai.  M  fcei 

Date  7 '/^-‘?5No.  Of  Bottles 


II3$ 

1135 

It  35 
ti35 

jC2r\ 


Page  /  of _ ^ 


ArthirD  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


Client 


Project 


Case  No. 


LOCATION 

Sampling  Location  Discription  Sptl 

Type  Of  Water  Body 

Channel  Width  - Channel  Depth 

Discharge  Points  (Y/N)  Location - 

Odors,  Surface  Sheen .  - 


CAT! 


,  Flow 


am  (Indicate  orientation,  sampling  locations,  discbarge/recharge  points,etc.) 

uMm&rrf  a-f 

.  ^  Ou*Ktd^ 

of’gLi/ih^Ui  d/compostd  oigan/c. 

'  $€>fY^  pUkA'^C*  T>A.tlC 

\\  b«»un^»vTOtjfc.  lOo  uoaktr. 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N) — 

Solvent  1  Used  -  Solvent 2 Used 

Decontamination  Procedures  Used 


Other. 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


□  Detergent  Wash 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 


TEMP 


COND 


FREE  CL' 
Y/N 


TURB 


SAMPLING 

SAMPLE 


NOTES 


VOLUME  FILTERED 

MATRIX  METHOD  (ml)  (Y/N) 


PRESERV. 


TIME 


Signature 


Date  “T'/O  -^S  No.  Of  Bottles 


Page  I 


Arthir  D  Little 


Surface  Water/Sediment 

O _ _ Ol _ 


LOCATION 

Sampling  Location  Discription  ^S.4-£nr\ _ ^ - - 

Type  Of  Water  Body  J^Vin  <J^Ja>€A  OO-hfALt - 

Channel  Width _ Channel  Depth _ Est.  Flow - - 

Discharge  Points  (Y/N)  Location - 

Odors,  Surface  Sheen -  -  -  — 


LOCATION  DIAGRAM  (indicate  orientation,  sampling  locations,  discharge/recharge  points, etc.) 


^Uf0cdi4^ 


b>t)u>n  s/ifcM  SArui, 

tr\sid€,  yytouHi 

QjOAChjL'he, 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N)  — 

Solvent  1  Used  -  Solvent  2  Used 

Decontamination  Procedures  Used 


Other. 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Detergent  Wash 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 

TEMP  pH  COND  D.O. 


FREE  CL' 
Y/N 


TURB 


JTIME 


SAMPLING 

SAMPLE 

OVltlOl 


NOTES 


MATRIX 


METHOD 


VOLUME 

(ml) 


FILTERED 

(Y/N) 


PRESERV. 


TIME 


Signature 


Date 


No.  Of  Bottles 


S' 


Page  /  of  ]_ 


AithirD  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


Case  No. 


LOCATION 

Sampling  Location  Discription 

Type  Of  Water  Body _ S^uycJT  -Qi 

Channel  Width - Channel  Depth 

Discharge  Points  (Y/N)  Location - 

Odors,  Surface  Sheen .  . 


LOCATION  DIAGRAM  (indicate  orientatioB 


EsL  Flow 


(Indicate  orientati^sampling  locations,  dbcharge/recharge  ^inte,e^) 


JJO  tfoMcr.  SsdUmcnHi 
C0wrS^ 

Utakr  « 

^  «llk.  &-^l^etteknAi€ 

coOecAcd  ahtAt-*- 10'^ 

%4or'0¥\  friaf’AiU  CiJ^Ct^Ar 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N)  - 

Solvent  1  Used  UCjUlr^X - 

Decontamination  Procedures  Used 


DI  Water  Rinse 
Solvent  1  Rinse 
Solvent  2  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Solvent  2  Used 

3DI  Water  Rinse 
Solvent  1  Rinse 
DI  Water  Rinse 


Other. 


Detergent  Wash 
DI  Water  Rinse 


GROUND  WATER  CHARACTERISTIC 


TEMP 


COND 


FREE  CL' 
Y/N 


TURB 


TIME 


SAMPLING 

SAMPLE 


MATRIX 


METHOD 

Jsst^ 


VOLUME 

(ml) 

^7. 


FILTERED 

(Y/N) 


PRESERV, 


TIME 


NOTES 


Signature 


No.  Of  Bottles 


Page_/_of_^  I 


Aithir  D  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


LOCATION  „  ^  ^  . 

Sampling  Location  Discription  SfPrm  Q - - 

Type  Of  Water  Body  ^jr  <5t>C-rf*-(^  \  I — ifVte — U?)(|olO 

Channel  Width  ^  Channel  Depth  O  Flow - - 

Discharge  Points  (Y/N)  Location - - - — - 

Odors,  Surface  Sheen -  -- . . 


LOCATION  DIAGRAM  (indicate  orientation,  sampling  locations,  discharge/recharge  points,etc.) 


AJb  hrtmAn  course 

sa.$^d  ^  ryrLCJ.  of  , 

Saj^/9^e  4^Utn  r  oLci'Aiti 

CLncH  aJoiXi^4  JV3-'  .  uJ'»tlc/Z4j 

&rve>iL  ttet4  led-  of  QA.rk>A^C 
Cch,mJr:if  ^ 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N)  — ^d^LLtH-L 
Solvent  1  Used  Lf^Uir>g>^ —  Solvent 2 Used 
Decontamination  Procedures  Used 

□  DI  Water  Rinse  Fv^  Water  Rinse 

Solvent  1  Rinse  j  Solvent  1  Rinse 

Solvent  2  Rinse  DI  Water  Rinse 

Solvent  1  Rinse 

DI  Water  Rinse  _ 


GROUND  WATER  CHARACTERISTIC 

—  IP  dH  cond  d. 


Other. 


Detergent  Wash 
DI  Water  Rinse 


FREE  CL" 
Y/N 


TURB 


TIME 


SAMPLING 

SAMPLE 


NOTES 


MATRIX 


METHOD 


VOLUME 

(ml) 

'crZ~ 


FILTERED 

(Y/N) 


PRESERV. 


TIME 


Dztol^lO  '93^0,  Of  Bottles 


Page  /  of _ l_ 


Arthir  D  Little 


Surface  Water/Sediment 
Sampling  Data  Sheet 


Date  "7 


Client  UJJftCC 
Project 
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